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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the designing 
man-hours a semiconductor integrated circuit device. 
SOLUTION: In a semiconductor layer of an SOI 
substrate 1, a plurality of completely electrically isolated 
unit bipolar transistors Qu from each other are 
connected in parallel to constitute the bipolar transistors 
needing a large current capacity. 
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*f#BH 2002 — 299466 



TO— tM > X<£>&$:<7Wsj?-7 hyy^^x^ot, 

^Ss^^iiE*^ '<-7*iiEil*}3j:tf=U:5'*#ii 
#i§E&, *#iiEi&fc<fctf=u**#fciIE&<fc9 
»=S!S*^-SrJBfiR-t-5fcii!)oso 

wiss o i 1 mmza^xm^m 

Rm^£^xiik<D*m#mfrbftffiztiit%i¥mftg> 
mm. ifift*m#m<Dm2mm^*>t<^xw)tz%i¥m-fr 
^mm t m—v-j ^zm^mmm^ * oteh $ tut 

®&±wim*Mtem<o%zffl$\^^xm&%\!m 
xizm*&ffi%m\z&ixmmzti 

mmt. 



mmm 1 ^^mmt^^wm^fa 1 riv—f&txi 

fltrSB%«»sro^iffi«{i*jit2,S(rfES¥^v^-7 h 
7 y^^^Mtf 1 ©igftt&jjtoi 1 h7>-v5 

miB¥«M0t$2t(tt(cj3lt2MnBJ|ll ifA^-fn^ 

^•or jk-7 h7v-^^©i5 ?*mm. s<—xmt$. 

*J J; t/ = u ^ ^ ffi^E *Z v Mfflffct critic 
S1llE^*ffg(0^3ffl«tr*5tt5ttlfE^2 ^Ou— tV)1£ 

20 ^$-ti:5fc46(73^3taaia^<!:Sr*^-Sr 

6 ] fs*j£ 5 rao^(MMigB£tS£*i 

:*0ffilE«*roi|^#ftffl#M:;5:v UTftfrfE s o 

25 I *SroitrBS^i»flcJll=fT?imfc»fiR$nTfigS r t * 

[1**57] 1**46 IBltO^flcftanelB&IKl::* 
^T, *WS*2«SE!ISlisJ;tmfB»3*BSiBj»<7>#« 

30 7^ffi«. -<-7^joj;t>*a u-^^^isro-en-eTt^ 

= ^^^E»ir> 

35 ^S7**iiE#iL -<-^#fcilE^*3J:t>*3U^^^ii 
[1**58] ff*«7|E«c(73^f$:maEESS^g t cJo 

40 ^*3,t^=U^^E«Sl±, *WEJ«*|*IlE«Sff43i* y 

**iiE». ^-^*iiE»*iJ:tJt3U^^*aEI»J: 

9Tmv>Bm\zz<3xmf8tztiTfttz>z t&ftmfi-& 

9 ] §»#JS 8 f2«W^«ft:*«[H]Sg^gf- *j 
45 ^t, *WEai$ y**iSE*», -<-7*iiE^*iJ;t>'3 

*ilE^s ^-^*IE^fc J; 0*=> u ^ ^ *iiES<7)T 
50 SR. 
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tfliES O I 8«?>¥«#:Jf £r#tijO 9 ttrlEfaKJ|£&-r£ 

lWea*05****flH«W:, 2 <@T- 1 »*:J* 
Bo 

1 1 ] W#Jg 1 0 IE*<7>#^*«(Hl^^« 

4r(03 i"?*mm*. miMwm\z£ *>Kwzmis.mz 

/<-f 7 h7y>'7^©**0'<- 7fW$fi, £bK 
te«o*i»E**-e3l#tti<**t. ^rco^ t>{3teco^lJliS 
M<733-*7>5|liJfI2i&SJ:9 t>±Jf WID— ot&2SE*M;: 
«ft«)U:8NJS£ ft 5 r i: "CSV ^mftWfcSBIJfc £ ft T 
Sit &#gSf £ i-4 ¥«{ttMXlElB£B. 

WES O I aHSro***^***!) 9 *ftlB»»lKJii-5 

m\zx<>xm ^zm-D-j x\zzm£tixi$.z>mk<n¥ 

Wimm.n ^*ft ««<B*ft-f , ftK: JFM $ ftfcSv 

mftm<D3=m\zi&f&£ixti^i* ^<-^««*j 

iV3U^^fH«Sr*i"««*«)Htffi^>f3iK-7 h7> 



* t vxmmz -£5 fc*<*>«2Ei* t &m u 

05 fflw^^WxK— 7 h^v^^EB^ftT^S - <t 
[M*4 1 3 ] If #31 1 2 fBg^#a*flr*»|El8S2£B 

*<d=iu? *mm*. mimwm\z£<9s:\,^zmi«.mz 

Lxa^Kd^-g-frSft-S <fc 9 KEIlSftfcteroJfS l 

15 te»*lJIEI*-C3l#tH<5ft, -tWSfefctecpSBlJWE 

«ftW«=SN*Sn« - £ "CSV ^«ft»i:8s«Sftr^ 

1 4 ] «T?)I15rtt5 r t Sr#mir i"-5 
20 *«**«[ElSg^BroSSit*i* ; 

(a) ^g±»3^$nfc**flr»^2^t3«^«)^ 
#lK£ftfc#f»T-p3--iM' X»^ElH$4xr j*sa*oi|£ 
*{WMH*&E«1-.5ie» (b) ffiSE^IffttMttro 
&*lZ&!,tibtx-fc.m— W/<-fsH— 7 S^y^^tfco 

7 *m vz.msmizjm&Ht+z, r t -c% r^s 

*«SK«r#JS«i-4Xe, (c) tmE««[Hl8g(0|Hl8S-> 
30 5aW->3ySrff9m (d) td!E[H]i§->$^ u— 

ie<75 h7^> ! ^^S:«fiS;i-3flfrfE*fi;^'i'5K— 7 

35 [0 0 0 1] 

Bfciv-totHisafifiwBau, #t^. ^*-7h7y 

40 [00 0 2] 

ivtxo&M] xft^it&mzimwjsz-frvxm* 

45 I (Silicon On Insulator) Sfc 5 V MiiffeStSl^^StS 
5, r«>SOIg¥*tt*«EM&3S«tt. PN^^ 

50 i^l:i*t5: tzJ5T-#, ^v'^/WlHlSg, T^-ni/|H] 
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tCMOS (Complementary MOS) h 7 ^v^T. 9 \Z J; o 
•T^b7tB i CMOSM««[HlS&gg^; =0-7" iJp< 

B i p o 1 a rM£WE8^gKJSfli£*lTV'»5o 

soiS!*9[lHlgMSItK*J^Tt, fifeSlsllg, SEftbtU 
[0 0 0 3] *&m&<btfmttL1Z'<'Ctf-7 Y7ls>J> 

* 9 £W-r-5 s o i w*m#$mm&mmsiffix*tt, * 

v ^jjcfBsro^maE/^ *-7h7^^ igriae lis 
« l t immums &±w*mf&-t sfc^s. 

[0004] 

[0005] -r#:b*>. ffljRu*»mtf*fc'!cw<>f jk 

-7 N7Vv*7*<DgSBriS#l^fc*b, Ztl^tKD^ 

-7 h7y^^t^*tr^^7^-^t)#t 

[0 0 0 6] £ibiz&m\z-g?t£ht£, KitHzfflsimft 
-&m&£?L% Z. it' ±oTj*fc5flP**SlE«:«ro*«<0 

[0 0 0 7] ^W^bli. ^#-7h7^ 

*nWS:WI36Ufc. ^W&S. PJtttWl 1-10 2 

9i6^sirit &mmt%&<o®fkn&, locos 
h 7 v i>7 * srafcyijsajti-s r t t-t^tsftJfi^i^ 

[00 0 8] *3§0J<£>glftl4. ¥%tt:ft8Ils]iS£ff0K 

So 

[0 0 0 9] #3§93<9ft&,<E>gl$l4, 7^m»ttfflh7 



[0 0 10] **W»l»SB*e>Wc:-trote«)lWi:«fa 
05 [0011] 

[0012] i-*^*,. #369! 14. S O I *4£<0*a|# 

io m\z&\,^xK\,^z&±\zmi&mzftMZfrfzm&<r>mtiL 

[0013] *3S9!I4. BrS«>«iiltS*&#;t5 

15 h 7 ^7*14. !*->f X-C 

foSSIfcW^^W sK— 7 h7>"^7^«rSvMca^ 

[0 0 14] *3§BJ!I4. -0©h7^7^» 

fifci- S M?"J*«E $ *i 5 Hlffi h 7 v 5? 7 9 tin 5>J* 
20 KKK (W77h) £*15 0 

[0015] *58wi*, mm$mm*&mmi& 

is£<7>^-*vem4. ^KPlJgSftfti^dS, miJlIEiWiioi; 
25 (/®2giai6ST-SVMiife?iJ»iBE$4x-5. 

[0 0 16] £fc. ^#«:*aiH]SS^B4r« 
^-TSSOlStS (^s/7") coftr. m*.Y : 7^"s*9 

<ommmm&t^^\zwt*wsm<»'^ ? f 9 

30 ft3lS#*I<D/MsK-7 l«7^*fc#5: t^T'# 

5o m^(4*. ma h7>-v : 7^-eit^'>/«e^rp^m^ 
u nMtt h 7 > v?7 9 * &&m&mm vtz it&ttff-mm 

rjftC07C#V> h7>i>7^$rfflVNTT->-a</a373lH]iSa5$r 

35 ilStSii^S. *{ih7Vv=7^<7?mfBT^^- 

*^-e#5. 4fc h7 vv : 7^<Di^-rx(4ft 

[0 0 17] *fc. **MI4, PJ-^X<7)*feh7V 

h7yy^^©WfiS*-iKl:»m5 0 Lfc^ 
45 oT. m&<0'<7 *—9\z3L<iT&Vr&m-§,h:ftZ> a * 

biz, ±mmm by^i?*9frb1&iii£ixZ>f£<Dtem%s 

50 ^/» s #i-(STi-s s o i w*m&mmis\®mm\zts\, >x 



- 4 - 



2003 10 30 08:30 



<ftffl2 O 02-299466 



[0 0 1 8 J **6W0>JE**«irol**tt, "KTtefc-ss 
[0 0 1 9 J 

[0 0 2 0] 1. SOI (Silicon On Insulator) si 
[00 2 1 ] 2. (^-f-^X47ti±|3)-W hyy.^^ 

#*«B*M», ft *ftft«o J: 5 4t«5#tttjp L Ac 
l=iH-*3^^ Ml* (UK9ttL«*) 

[0022] 3. ttmm^ns b?>"jx*<oMi'bm 



[00 2 3] K7©M©»lt;ij^Tlift±froi:, 



tt*JH^fc«H«j5ib«>-CW:4< . 
05 [00 24]jfc 1 «TwH*ro»«nr*i^-c. k*o> 

10 [00 2 5] «T«?H*©»«Hri3VxT, *«75 

15 [0026] mate. wTroiiisojKjB^jat > T> ^ 
20 ±u«B»::oi,vct>EHre*,*. 

[0 0 2 7] Sfc, *^»0JB«|l*KWt-5fc*w^BI 
[0 0 2 8] *3WfcOJKi-cfflv»5B| 8B |- j3k ^ 

[0 0 2 9] *36J6(7?JKffl|-CMt, (.7 

[00 30] ht. ^HoJtftoTBftfcHiittE'iSfr' 
30 TS^PJKtftl^-f 

[0031] mmnwm 1 ) (a 1 ( a ) «. **jg^ 

35 n p n Si fcli p n p Srov »f ti-c gi, >o 

[00 3 2] Hi ( b ) fi, EH ( a ) roF7y^i? 
Q»0«S«/S;Sr*LT^3 o h7V^**Q|±, m— y- 
-Y hyy^^Qu SrM^J^-re i t 
-C-^$tUTV>-5, It©¥f h7>-^^ 

[0 0 3 3] 111 (c) |±, Hi ( a ) , (b) 
45 tO»lfc*iv^H:. F7y^^QS:M ts ^ t 

50 WtiS»UEI*iit^5. #*«frftffl«SA(4 
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MMnjm&k s o i mm. 1 ntmm t \z 

[00 34] B2». il«F7^^Qu©f 
^V^fllitW-MSr^LTV^S. 02 (a) fi*fch? 
^**Qu©spa5E| % (b) li*Sh7>^?Q u 
tpnpliitn^ro (a) roxi-xiiwtSi 

EU (c) liMh7^^Qu*npn!tUi 
^ (a > <^Xl-xi«(73ffffil2ISr^-P^t-cv> 

[0 0 3 5] SOlSfiiu, jfctfXKl ai, -e^± 

14, Mtl«ft->!)ny (SiOJ frbt£<0, ^©1 
£14, W*tf0. 2-0. 5 M miSf*5. ¥^#Jf 
lc(4, 0lJ^WS H B B ->y 3^45, 
1 c »=iWlia*»¥-*«»j«**i.*. SOI 1 14, 0ij 

■toWlWfc ±t>*WlB£ Lit 7xAro«g|; =, 
* =.U**«* 3. 1, 3 a 2) ' 

fff^itS©fii-> JJ a y^Srx^^ *-> r ,p 

[0036] H&mm i c <d±b msmmwm 
mm i**%mmm 2bi«^ t t^ 0 

BISI5 2 a (4, Milf LOCOS (Local Oxidization of 
Silicon) SI;ioTK$fiT^5 0 ftffmB*?0 

it 1 7mm nwmwmttLm^amm 

I4&&/H b»C{4SLr*Jt J r, t«OTJlteM:*SWftl 
lc*aSnTV»5. CW#ffg|!2af4, LOSCOS 

ffi^-tst^ps^^ns t<o-c»4/i< , Mx.j4*s^» 

a0>#KSB (SGI : Shallow Groove Isolation) T*ff£ 
^LTtSV\ ^$WSS<7)#gfg|5(4, ^ifjcfic 
»±B*»6)«Mii bfc«U4v e,n 
«*tfifMfc'>y =>fflW<BJ: 5fc*ft*flUr 

*J (Trench Isolation) 2 b (4, ^ ^fi|g|5 2 a <7>±® 
2 a *5«trj?^^ S J c ^JtifiUTlftlR 



r«)»i^«ao5Mi»2bJ8J:W»Wiibfc 

05 *SAI: ( -tte*fth7>'v ; ^^Qu(4^^>Lr^ 
•So LfcriS-oT, h7^^Qu|i^i 1 

ctsi-»rtt»i:*ii:»tsiiT^6 t tux, * 

h 7 >>J**Q u <7?^g|g|5 2bfi0 ffl^^fc^^fls: 

[0 0 3 7] mz (b) , (c) fc*u*T, ^gl 

3 a 1(4, ( B ) il^Sfttp^CS 

15 ft, ffl£=i l-?*m®3 a 2 14, MilfryHi, ( S 
b) tfttZtlTnmz£}nX\,^ 0 Z.vm^Ui? 
^ffl«3al, 3 a 20±«(CI4, ^ix^n^ U^^^ 
«3bl, 3 b 2fe±CFau^^g|Hjg W3 c lf 3c 
2*««rt*4iT^S. ^U^^^* 3 b 114, 
20 ^*^t*$Htpll^ii, =, U?*m® 3 b 2(r 
f4, Mfctfy^ (P) Stlit* (A,) ^#£ftT 

f5!«3 c2(4. flitfJ>Sfc(it3|{^t^ tn( 
25 Mi^ftT^S. :©n^^ 3bli 3b2t, 

awfimmms c 1, 3 c 2is, -eronsKsmk 

ftfc»v\&*»2 a fcio-caBSftrv^at. 

ft±Effli£=U**fH«3 a 1, 3a2^ICTB^ 

50 [0 0 3 8] ±E=tU^^««3bl. 3b2W±^g|5 
Ktt. *n-e*V-S-^f|*4 a 1, 4 a 2«$ti t 
^•5. 02 (b) ©^|«4a 1(4, 0iJx(4*y^S 
fcttfc* (As) *S*#*ixrna^SnT^-6. ic7? 
^-^««4 a 1 fr(4, -«-.*5ltiJ««4 b 1 i>W&Z 
;5 ft-cn«. -w^<-^§iaiffi«4 b 1 (4, Mitfj/v* 

(c) <D^-*m®4 a 2(4, Mitf*^|^§t^ 
TpSl=$tlTl>5, iCO^-^^4 a 2(3(4, 0iJ;L 
(4 p ~>y = /j: 5 -<-^§| tun 5 t i m 

[00 3 9] ±jE-t-^flB« 4 a ! , 4 a 2 ^jjg^ 
II ^if^I«6al, 6a2«$JitV^, @ 
5 2 (b) ©x?y^ 6a lfJ MxlJ*7l*ft 

(4. M^(4pMo#^ 9 a B ->y a^f,^!^ y*5|ffl 
«!7a 1 *IT^«. 12 

(c) ©i? -y^ffi^6 a 214, Mt«y >*fc(4fc^ 

so * 5 ^#$tvTn*S(;$^^T^^^ 0 roiSy#f|« 6 * 
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a 2KI4, M*.\inM<o&f£&'>V a^bft-S^S y 

[0040] ^?iJ«^$nS^fi£ F7^^QuWfi 
#BMl!9*2VMcn(|— X-C *>4 r t IcJDjL, ¥ft h 7 
V'^^Q uOi; ■y^C0tIJo < t:tm£f4, loO^i 

^COiUcOfttt, 0fJE«)«fp*fcl±B*ftOft« 

tffi=«tt«*/hAix-4tfeJ:Qt>/h$<-C*«. 4*, l 

HFyy-^^^fihyy^^iU ^-co*/hco 
^ 5 s^ffico 2fSW±<7?^?; s/**s&j$o h7y-^^ 

ffi) (4, *fih7y^?QuM.St«3W?^t| 

[004 11 ^ co i 5 fc^NKWi l c Jo i^fiiSB 2 
a, 2b±K»4, M^I«y'J 
8aH£Sf£ftT^3. *6i|*IB&8Jb{c:i4, ^<—*Wm9 
B, 18131 9 EJo«fctf=i U^^m^9 C#7I2/&£ 

ft-c^-5 0 ^tl9B, ^5 -^^fl;l?a9 Ejy<tu;=i 

U**Sl3i9CI4, 0iJ^L(iT/uS=^ A*fcl4T/uS = 
^A-g-^roi^^JRA^^So 02 (b) UUSV^ 
t> ^-^tli9BI±, htf;— A-BC£iICT 

-<-^§iaSM«4 b l ttg65l:«^ti^, * 
fc, ^5: -y* 311319 E (4, 3>^^h*-;UECS:ii: 
tx5 y*)|fii7 a 1 tiSWl^JIXtV^, 

=■ i^*§imfS«3 c 1 i:mfl«)^«iK$JxT^-5o - 
*, 02 (c) dJsv^T, *W&9 Bt4, 

Sil/Ci^S,, ^5 -y ?1il3s9 El±, ^c/^h* 

— /UECSriiDT^S y^mU7 a 2 ti^l;i^$ 
£ bids U-?*®13S9 Cf4, ^^n^- 
/I'CCtlCta u**3IW«$3 c 2 i:*«l6<)»w9Btt 
SJaTV^o =>?^ h*-^BC, EC, CCtt, M 

[0 0 4 2] 0 3 14, m— CO S O I £*£ 1 CO^ffi 
»Il cCO^ffi) ±{dJSft5^frft^S ACOlfiKcO 
-WSr^UTi/^. WtAlli. ±KSraro«ft«)1*te 
co loco h7>x**Q£^j&1-5col::, {flxJilfico 
¥2S{£&i®i£ S ACO 1 m<omiL ^V-^^Qu 

-r5«*sr«*u-ci^5. rco4§-g-, w&-tz>Eimzm 

4 flico ID— fr-f XaiNgftMU* S Aco 4 <!co* 



®«A2, A3T-(4, ttftO±N*fMtHtt S A^0 3 CO 

nffltfrrai (x, Yijfa) \zi£ox'i7?imzmM\z&Aj 

05 T'iag^JXT^So ^g«A2, A3C0&* 

±, '<-xm&m±*i£v='\<'?*mt$.m±i:, &m-t 

10 [0043] @4lt ±120 1 ~ 3 -CRM Lfe1S»co¥ 
1S:h7^v : ^.^QucOieiS^lBtco— 0U&inLTV>5„ r. 

r-r-14, 15*454, «3t7> -g-fu 2m<D*?&teM>mms 

&A/-cs.o i S«i±»wEH$nrv>5«-g-^M^$Jx 

15 T^5 t #?TCOlfflJSJ:0«?IJtF>*:J±ia*SSH«i4oTJo 

[0 0 4 4] 0 4co?iJ^[^] (Y^(6]) co^CO^ffi h7 
20 V^**QulCJ3»t-5^— *WSEP1±. iS**W£l*l 
±JoJ;t>'=i \s9 9ffi$.W\±\±. Fttfa (Y^fa) l;jg^ 
-TS^coSS l Jfiaiftl OLitiPtl^Mi 
Jx-CV^. L?5>U aiJiga^i 0 L 1»4, — 

25 -fr.s**:««Easj& i §ia^ i o l i -c-#aij$jx, 51*1*1 

4 rcoi 5*«dRRSrS»t*v^J: 

tr(±, ia^«^t LT^iHiE^l 0 L icofifi.tr. mi 

sia^ ioLU9 fcijftriaB^n. m 1 ^ian 1 o 

30 Ll±5 t^pjfg/ f ^2@iai»W±COia 

iSSrffiffl-t--5r imu\ =s-ttcoifflcoia 
«MH«(wf( 2^ia^ i o l 2 &iaeu ?ij+*coia^ffi 

^«3SSa^l 0 L3£iaBLfcii-g-£r0lJ^b-CV> 
5, 

35 [0045] 12 if iei£* 1 0 L 2 14, % 1 Sia& 1 0 L 
lCOJiSE^(6ll;*tLTil:25S-t-5lT*(6] (X*I*I) 

$jxtjo«9, ffuieiki o l i bco&mmmczH'x 

7is— j^T H 1 Srii Ctf 1 Sia^ft lOLlt 

40 ^"C*±tfC0^2gia^l 0 L 214, ?*-*-/HH 
l&»CT*lSffi*ll 0LlK«tt£ft, 

^l«tl^i^$ntv^o #tfracoia^ 

«*jc^*5V^r«f*tT©*2JiEi»l 0 L 214, 
45 -/HHi SriibT^lSiaiftl OL lJwft^SJX, $ 
(bid 3;/*^ h*— /UECSr3>UT^fiih7>'v ! ^cJ'Q 

«-tTm<OEjBW«fc*i^T*Tfffl?*2Jiiailll 0 L 2 
14, */i — *-/H H 1 Sri CXI 1 iffiS 1 0 L H: 
50 l&l*£Jx, $^t^=>>^^ hah— /uccS:^U-C¥ffi h 
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[00 46] &3JIKi&l 0L3lt *2JlE<ftl 0L 
2(D±Il:ElSn, *2fliEi»10L2±!9tBl£^ 

j&ftsn-c^s. ^»3iia»ioL3it ^2Sia 
^i o l 2oai*E*iRifc»u-cai[jt-r5M*iRi (y* 

ft) lcM££*lT:fc>tK ®2Jfia^l 0L2t^ii 
«tr*5V^T^yu— yUTH2SriilS"C|g2JlEttl 0 

j»ffl«td*3^T*fe?iJo!B3JlEi»l 0 L 314, — 
^-^TH2S:iiCT, 4H?M^EIH«K:*5V*-C*± 
f?o»2JBEm 0 L2K»«SftT^5 0 Sfc, yij* 
*^iE*S*jc^fc^Ttfi*?iJO»3JBIEI*l 0L3I1 

T**ffO!|S2JiEIH 0L2fc«Kt$Jx-C^ft. £b 

L3(t ;xvu — 7j> — yUTH 2 Srifi C"C\ *fTlW<£>EI6ifi 
«»C*5V>T*TtT^*2JlEi»l 0L2ilgI^tP 

[0 0 4 7] ro±5*^3JBEit*l 0L3*E«Lfc 
Ifilt 4K££3JIEttl 0L3£EHL#^i:1-5 

2J|EjRl 0 L 2(Dj&mHit)\z&m£lnZZ. 4:*9, tr 
*Ift»cEllRrtt4Hlffi h 7 ^S?* * Q u oft^lHKSn 

So n*ffi»wE«-t-5*ffi:h7^^#QuO*S:it-^ 
LfcV ffi 3 SiSi® 1 0 L 3 £V^4BrS 

-TtbtfA^o fc*3, S?l~!i?3/lifii&£i OL 
1-10L3I1 #J;itfT/uS~?A£fcteTvu^~? 
A*A»^±5 44«^b*« 0 f 1-I31E 

j»iOLi-iOL3it taEEJfc-efc 9 , -ttt-ewr 

5t>Ott-<-^EII*fctt'<-^*aEI», 

EiM, ="U^^5IHi««i:»«$tuSt>^tt3^^*E 

S*Sfc»4= **iiE«-e*>*. 

[0 0 4 8] /HH 1 (^ISgcD 

t^ltvn^ 0 ^<—*m<Dmimnmi o l i « % ffia 

^IE«fia«^*3l^T4 3 *^*2JiEi»l 0 L 2 

*ffl<Ofgl/fId|$l OL 114, fT[ll]<0E**««U:*3l*T 
*±fr<Z>»2JBEi»l 0 L 2 t^/^*-/HH 1 £i§ 

i eia^ i o l i ii, ?tm<Dwmmmzto\,^xMcTii<o 

^2SE^1 0 L 2 ^7/U-*-;HH 1 £riiCT®fl 



[0 0 4 9] *fc, EI6:te«fctfBm4, ±|EX/u— 
yUTHl<7)E«oS5>tc:te<75^MS:*UT^5o HI6 
05 J4SO lS«tf>®g|$¥ffiE!£^U B7ttB6"*)JS2Ji 
Ettl 0 L 2Sra9lfcv^fcttll8Sr*Lrv^S 0 
tt, ftl/IEffll 0 L 1 *3<fctffS2JBEIfc l 0 L 2(^T 
ift0>|&8UBI«:CMP (Chemical Mechanical Polish) ft 

10 ^Cib^^/^^^TH 1 Sr^*Ii«S A± 
(*-fcfc*>, *»#M«SA^*«ft) i:Ett^: 

/U-^-yUTH 1 £**T#3M*«S« S A±KE«£ 
15 flfirctt. E*MB««:*K-fr5a\ H4C0^^it^ 

H7-ettBaas*rA*<i-*fc*^jsiJiEj|»i ol 1^ 

20 ^V^^ h^-vUBC, EC, CC^fiiH* 

<*Lfc#. HBtt, *lIE«10L10)|0*tf3 
y^^h^^/uBC, ec, ccoHi9fc£^ 0 
[00 5 0] h5^#fe, WE 

25 *t8I4K±?, KT^a**»iri^-e#5o 
[00 5 1 ] m 1 fc, ¥*ff««[lia3SltoKff oxft 

35 *-ett, S4»*snfcw h ? y^^* q u ifflv^-c 

45' tfiHS-etio Rff»ffl*:(S«-e#5. ^«b^> 

SrK5)t^fc^#5Wt\ QC (QualityControl) X 

[oo5 2] »2^, ¥mfcMm®®m&<D\±m*fa-k 
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oft h 7 ^v*** S:«^i-?)<7?-C% ^SiisilF**® 

m-rzzttfxzz,. 

[0 0 5 3] ^5y^«0/hS^WttlB**ffl:h 
r^isxPQvL&m^^XXmMby^Vxf&Ml&l-Z 

2>r idSfciibJx-a^-S. £ft«:**W#fe©l*fM£*0> 

tit, Wliy^i-S (3i5jX*«X3i*y^SS 

xfi#:) *>s, 0-||x(i2. 25^x14^x1.0*, 
-t<£>£tfcffiaW s , Mtlf40(imX20/im=8 0 0M 
m 2 , itf^nl/^^fjiE (I c) 0>J;tl4 5OmA 

©Ho h^v^^SrfflSLTto r©i^roh7V^ 

*^<£>«J1R& (fT) »4, MtliHGHz, 
*fflrK (r bb) (4. Mx.f4 7 Q "C'fe o fc, — ^ /Mi 
Bfth9>"i>** (*tth7^*) tit, ^(0^5 
S/*-+fetfS, 0![;fc*4O. 2 /umX 4 Mm, £f£SJg[;4S, 
#!|;i»4 3. 3ymX5. 4^m=17. 8 u m 2 lS, 
3i/^#t«i!« «*WtlmA*:ffl*Lfc. 

rcO/hmStE h7Vv ! **Wjffi#rJli&& (fT) 
14, #ijx.(4 3 3GHz, (r bb) (4, MA. 

(410 0 QT-&ofc: 0 M^Lfc/hSSfE h^v^&ffl 

( f T) (4, 01J^lI43 0GH z , *<—Xl&& (r b 
b) 14, Wx.143 Q, ^ t^^ttsft ( I c) (±5 OmA 
-efcofco Lfc^ot, Ir1C5 0mA<D = *H8fc& 



t, -5r<7?±{£Effil4, 3. 5 m mX 6 n mX 5 0 = 1 0 

5 o u m 2 umxh <o , t>£t-o*fc 
\>\ 

[00 5 4] 3? 31c:, Wih^Vv^Qu-SrSO I « 
05 Sl-hfcRtt, $ b^^fitbTV^r tic j; <0 , ^ 

fit n =7 * * q u <r>mwsm*m*> 5 r t 5 w 

T-, a5«0>;tt6***:«r« <Ztt£< ±WM b7>i?x 
9*Mfitfrz>z i*s-e#5. fc*S, SO I 

[0 0 5 5] *4fc, ¥ffi"h?v$?:**fcJ:53Hfcffiro 

[0 0 5 6] ftic, *^iS<7?»flg(7?^ff^«[HlSS^B 

25 [00 5 7] *^ca«J|ftro^{*ftfft[sii££ff ft. 
^L(4*B i CMOS (Bipolar— Complementary Metal Oxi 
de Semiconductor) [E]S§;£fcf4C — B i p (Complement 
aryBipolar) H]K^**i-5iiftffl*fc{i^fflroT-r- 

30 *o**flc*«[SB»«tc*|lltero^fflSSriMffli-* - 1 
■b^*l4fe-5755, fl5S^#tt^3.— ->yifi&&i3L7-f- 

[00 5 8] I8I4 r W¥*#:*WlHl?gSg<7)-g|5(75 
35 a*[3KSrtfe#ffiUT^LfcEI!SBI-C4)«. r<7)tB73l°l 

RVffcS. Bli7"7v'i7"/«t5:tf, lfi<7? 
h 9 > ^ * X K 7 f Srfl&jS; Ufc^-g-ir tfc^T 4 

40 ^Itgt^oTV^, Z.Z.XK. I NtCA 

73 £*tfc l m A^ScotStscolf i o mAmg.<r>M$g 

(om Urtumm Lxm^^o u t \zmt>in z t & s\m 

t)ioT^5, Z<D K7-T/<(HlSgDRVI4, F7>^ 
^Ql~Ql0 (iMHE*:«8lEh7V^^^»r*aa) *sJ: 
45 C^lgeiR 1~R 1 0Sr*U-CfiS;«3 . *«P«<2:wSaSV 1 

-So ®ag®EVl»4, CTx:l4-5vma, 

EV2I4 fiaj^L(4+ S.V^T'foSo Sfc, '^7^1 

sfflrouEV3i4, CT^tf-ivss, mmv4i4, m 

50 ?ttf+ 1 VlSffeS, 
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[0 0 5 9J ^<Dh'74/<is}&DRV<D b9fSz.*Q 
1. Q3, Q4, Q6, Q7, Q10I4, n p nM<D h 
•7 frb*£<9 ; h7>^^Q2, Q5, Q8, 

Q9I4. p n p^<£> ^V-v^^b^S,, ^©5*,, 

Oo Sfc, F7y-^^Q3, Q4, Q7, Q8(±^ 

*=Uy-*m»fE (^«sft^44fc(±S*i|#tt) (±, 

(4, M^I4*2mAm*T-fe-5o 

[0 0 6 0] ^^(D^ffif'tJ^-Cfi^ ^-h^v^* 
Ql-QlO^S, ±I5W£ h7Vv^*QuT-«/&£*i 

[00 6 1 ] npnl5)l<7^^QiroM|^; 
SAlfctt, lfi©¥th7^^Qu«$ht 

b -7 y i> * $ q u (Dmm = u * * ggftffiSr i m A t L Ac 

^^^itoS2 4mA^Cf < 2 4I©MF7>-^ 

Ai-em (2e<o^fi£h9^v ! ^^QuT-m) a 

1 &^rSfc*ro¥*»ft**SAl#<75U^T? h 
fi©¥fih7y^^QuT*, lO^tthyy.^^ 

i?x*Q3, Q4©iN»*Ag|«SA10E|t|i. h 7 
[0 0 6 2] pnpiWh7>^^Q20^fflf|; 

(4. 0ij^i4i 2nwmi*mwmsA2#smztix^ 

3, **»#ft!l*SA2l:|j: < 0iJ^l42fli^^feh7 
M^f42 4fiW^fir h 7 ^^QuT-i^SJiT 

Sft«SA2rt©2Wf h7>^^Qufi 



[0 0 6 3] pnpIfl)h7^7^Q5Cf^itj; 

f4 t -k%E.bmm<o*mtt8,m®sA2t>m9<Dfi%ft 

ff*=ly***jfc (8mA) Sr»5- 'i*«nB£*oT 
1^-5, **5, p n p I© F 7 y Q 8 ©^Ifrli 

«SA2<Dffig(2, h9V5?^i?Q5«3*ntB]C/i«0 
10 T-!S^Sr#|&-t-5 0 . 

[0 0 6 4] npnSOh7V^^Q6©liSS«|; 
14 . 2 fl0¥ttfl;A Jf* SAl^mt^o t-t©ia# 
0 9tf>fryJ|p] (XyJfS]) Jr4fi. £ft8fiO¥*f*AtH 

15 614, M;tl4'8a<73iii{i ^7^i5^Q uT .^^£.J ^T 
*3^^ h7yy^^Q6l;^au ?;? f ffi (8m 
A) S:»5; ir^^Iggt^or^So 
[0 0 6 5] npni?)h7yy^^Q7 WMStl: 
14. W*tf8«OiN»#r*fUgesAlj»J»afafntlWIKT 
20 iE*Lfc#|»-eei9WfT:frl$I (Xyjfi) fcJfe/,-CE«3 

ro*fih7y^^Quti^$tirtJt). h 7 >^ 

*Q7MI4 3 U^tit (8mA) *#S»£a«r 

25 [0 0 6 6] p n p I<7) h 7 >-y'^^ Q 9 rof^f i^t; 
(4. l«O^N»*Af|*SA2*«rE«*nT^*. 

N7^^^Q9(± % 2flroM^7VyX^Q 
u-efltoft£*LTIr>5. npniWh 7 y-^^Q 
10^ja««^i, 2«©iN»«:*tl*SAlj*J|afc 

Qi 014, 2fiw¥ffi^:ys>**QuTfl*j«3nT^ 
s, 

[0 0 6 7] fcfc, ±EnpnlOh?yj?^Qi 0 
Ml&Zmi 0HH1 4»r±9l»||»=Biwr«. Hi 0i4 
35 h 7 y -y^ ^ Q 1 ©Ki«l;fcit5 S o I Sffi 1 <of 
tt?9H-0*>oT¥ttft:AMftSAl £ = h*- 
^BC, EC, cct<7?spffiffi«B8fil4:*LfcWr!? 

A l<73^1fi|«p*9(c|ti5 i/^fcitJta U'i?^fflC03>'.^^ 
40 h*-/UEC, CCjME«S*l-CH«. fi«Ai-2flO 

[0 0 6 8] 01 U4BBl0i:R|-«9f»=*»t«»lJi 
45 Sa&l 0L l«iJ:VffE2 4iEMll 0L2«W7 7 bW- 
BUI. 11 2(401 lOWBtt^spffiBI-cfcoXilt** 

*««sai, mimBMioLitai:xm2mmmi 

0 L 2 Srfi^TTiv Lfc U"f 77 F spSEk 1] l 3 (411 1 
2OR11EIS10L1, ¥*fr*««SAl*JJ:tf= 
50 ^n*-^BC, CC, ECO¥iS«MHfll*ii%L 
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[ 0 0 6 9 J tTjimiCffiB^ttTtlt^^ffi; h7>^ 

?QuW3U ^it =>^?*mom\mmki olc 

1 (1 OL 1) lwj;oT2^lc«^|r^$^rio 

j'**t,^-cv^„ ^\s?*mcomimMmi olci 
KLx&mi-zMJjfo (Y^fi) im&i-zmizszm® 

$nrvj§ 0 $fc. g liEiioLCKOM^in 

{>£ f-7>^Qu»3 ^*±(-S£&L = >^ K* 
0LE1 (10L1) tJ;ot2VH;i^|;^ n 

-cioir®*e,tiT^^ 0 vtRKDmimimi 0 

LEI (4. ±iEnu^^^ lgMlOLCUf 

5o -t!B?"J*l6llri6ti-5*/£E||iai5M:, -tro- 

jO 0 7 1 J $ fefc:, tTW*KEI14Jxfc**09Hltt: h 

yy^^Qu^^t, -«-^ffl«>» hem i 0 
lbi (10L1) izm%tt\z&M£ti s 
-*-yUT H 1 Ct * 1 Jf E» 10L1 ©ff«f 
2«E«10LB2 (10L2) t**«j»cSM***tT 

[0 0 72] il4IJilO-@13©X2-X2^© 
WfffiHSr^UT^i. *&*J*^2flto*i(Kt:AfH#SA 
1 tt. ffiV^ro^MEA 2 b te±o-CZ^t«*ttte» 

aMt2jg0^aS«SA l©#*|;Ei$nt 

Tl^S. fc£U ^co2i@<D^fi h7y.^^ QUi Q 
u«**^|S9B (IlSESlOLBl) 14 

*tth7y^^Q u , Quro^- *Slfcb8ffi5tt, 2 

«Q¥*ftMMgS A 1 om«Mfc::i3ltS#IB«E 2 a ± 



lo©^ii9B HEtlOLB 

i) kmSM6\z&Mi£tix\i*z> 0 z.<n£?iz^ 2®<nm 
fi^y-^^Qu, Q U <7X— B^r*ili:-r 

5, Zh,&,#-<Dmi&li. MIE0 2 ( c ) XSft^L^Wi 
ID X^XhZ),, 

[0 0 7 3] JfcK, ±iepnpfff)h7y^^Q2«) 
10 m&Zmi 5-01 9fcJ;9fififtBKRM-j-5 Q |2li5(4 

h 7 > ^ * q 2 <o^fi*fcistt5 s o i mm l<OW 
uwmmxth^x^moi&mi&sAzb^^tt h*- 

^BC, EC, CC£«J¥a5ffi«M«fc;pLfcl~l'r* 
N¥ffiH«r*UTV^. li©*lfSi^SA2©I 
15 tSrttCte, lfiC^fro^^^^-^Bc^ 
2fi©x? - y: jrffl(03^^ h*-/l-ECi: > 2f@0=i 

-S-^fflWnv^ h^BCIi, S A 

K*-/WCC^EB$nT^-5c 

[0 0 7 4] 1211 61401 5 tlBI-«Brte*i»t*»lJI 
EMI 0L l*J<tOt»2JiEj|Sl Kip 
25 EEk 01 7(401 6WK«|Jtt*:spa5E-e*oT^i»fr 
^ SA 2. *tl«EMl OL i*3J:^2SEj»l 
0L2£S*aT^L7tW7!7 h¥ffi0, 018 1401 
TOllliUlOLl, J H«tti*SA2*5J:V3 
h*-A-BC, CC, ECOspffiffi«H«Srij%L 
30 fc^r^hJPffiBISr-tn-Pn^L-CV^. irises* 
10L1 (10LC1, 10LE1, 10LB1) fc'i 
Wi2iESlOL2 (10LB2) <7?E«»«E©tt* 
(4, ^l^^?ffl©IlIEiiOLCltx5 y; ?io 
^ 1 lEi 1 0 L E 1 ©Ef^lTSte Lfcf£(tl;\ 
35 nEWttEl 10-013 -CW9I LfcO ir ID C4©T?RM 

[0 0 7 5] 01 9(401 5-01 8WX3-X.3«!ffl 
EKfffi0^7FLTV^ o ^»M<£>#B§g&2 bJ3«tW* 
#®1 ctr±oTJS9H*ix5Mi*nfciooi|£i»frA 
40 ®«SA2rt©3^^fl«3bl(;|i i 2f@<75n 
*3IW!H«3cl, 3 c l*«Jgj*$lxT^5 0 i<752« 
<B=l^#§|ffi«*3 c 1. 3 0 11^ tW^^ 
?^*-^CC4rIi:tnu^^^9 Ci 9C 

*E*10LC1) t«ftCWfc»«$nri^. Sfc, 
45 t» l oromiiis A 2 rt»-<-XgiS3 b 1 1: 

X*&l$£tlX\,^ 0 ;W2iOiv>^iJj6al, 6 
a li±. *Jx-P*l=Sy^«i7 a 1, 7 a 1 *SJ:tf=» 
h*-yUEC4riilST3iS ^lg9E, 9E 
50 (SHIiilOLEl) t««^T^5 t 
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$ *ffii$4 a 1 li, 2<iC0^.5 ->^^6 a 

1, 6 a 1 WWf^iag^tufc^V^^ b&— A'BC^il 
CT^-^aiS9B (IlIi^lOLB'l) £*ft«J 

(b) -ctt^ufcrotisic-efcs. 
[00 7 6] *HJfero^fli(D*^fls*«lllKagH 
0>«jft*ttro- WfcB 2 0 »c J: o -ctMH-f-3. 

[0077] *r, ^^ftamK^srosfH;^^^ 

mtfffilru ^fi 
tr) , HE«J:tJ«WIX«oJ:9«¥«ft4lflnaaiii 

4 (IS 10 0) o m^X. Ts<4X'<7*-*$:&m 

tit, mm<D*&&mm\Bi&<D&fti:?r rr-m 
(iii 01) . s&^-c, eiisrw-ckw- ^ixfciEisgEi 
©rasriaisH-s. ckoks, ^mMmmxa. ^4 t<? 

Z<Dm, &h7y^^ (±IEh7y^^Q~Q10 

i"5 (II10 2) . m^x. rwi 9l-LT^$n 

(161 0 3) „ 
[0 0 7 8] [Hiig->SaW— > 3 y|;J;ott 

Q10«?) \ZtStfZ>mtiLb : 7^i?XfiQu<0&&m%i». 
Sr*^i-5 (1110 4) , ^Tii, EJggKSsjSfcStL 

KW-**ifc^N»«|«ig*K«fc»U-Cli]K->5 a u- 

ffiwi:*s-e#5. ±IE©±5tWr!?Hl»fKf (I 
Si 0 2) Wfih7y^^QuM-St±!)#*i: 
laBLTfcl^cCDfi, r©i d^sBTroHEjE^Bi:* 

[0079] *«w#e>*s*ttLfce[« ttiih7> 



^cDif*0£3B < h 7 V v 5 * * Q u «rEli&d»e> 

« 9 IB*tfAir 3. inWOMUt. MfLlim 

10 Sv^tt-efoSo i-**?*). ^-rno^ffitiaiftw— as 

[0080] :ro± 5 K LT^fi^<7?-£;b-£iA^£ffo 

15 5 (111 0 5) 0 tLt, tW7t h^^&ffll^fc 
^7fe*asi-<toTll^^ai/N (soi£«i) ±l:f 

5 (111 0 6) . Ki6£ftfc*i*flE*9ll§]g& 
£B (t*#fy7l ©WtlWBtrfTS (IS 10 
20 7) o 

[00 8 1 ] (M1fc<DWm 2 ) *HJ£<75^fi8(C*3V 

&m&<Z>mB<n n p n. IW^f h7^^Qu <£>S95 

25 bls&ZHi&fcmi biz£oX&<om%.iift 

^i«4 a 2 /^tant b*U ^ro^S-^CO^— ^®^c4 
a 2rt{C^5^^ffi«6 a 2 !J*fg:tt£,n-C 
^-*W$4 a 2*5<tO ? ^5 s/*®«6 a 2£r4f@KA± 
30 K»tTtfiV\ 

[0 0 8 2] 0 2 2*Sj;U<0 2 3 f£, ^fl)MMW¥B 
i^LtP?,. 0 2 2*S<fcO<0 2 3fiitM£ h^v 1 * 

^Quwqzsm-efe-So 02 2 -en, ¥-*f*AW#s 

A, mi, S2lidil0Ll, 10L2SrfiiaT^ 
35 L. §23 T-tt#>g#&1iS8cS AfciUfl 1 JVEIft 1 0 

[00 8 3] *^JS(D)i?fii-C-|±, 1 ero#««s:aM«cS 
ArtWliroWih7Vv/^^Qui4\ 2<!<73npnM 

40 -So Ud!ot, 1 flW^^ft^S Atrii, 

v'^^W^S s/^*g(4, MttfO. 3 Ainu ^S-y^S 
^(4, C3Ji«l 0 dmglt-JJ. -t LT, lff)J:54 
45 Mh7^^Qu^2 5fil2fi^H-C, loO^i 

[0 0 8 4] fifrSISiSAH;. i22tJj;0!|23 
50 HM10LC1 (10L1) t, x?7:?ffl©Il 
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JIEtt 10LE1 ( 1 0 L 1 ) t <£>«J£E>»SB#E«$ 
LCl<0«/£EIMfBJ:* x^>^ffl(DlliESlOL 

e i (Dmixsmu t aw ^wiwir«fc*»** 5 ± 5 1 

[0 0 8 5] = \s**m<D3simtiM&i 0 LC 1<7?«JEE 
EiSSSBtf)— B2 2*5it;BI2 3^[6i (X?j 
1*1) ^fp v oT#¥fi h7^#Qu©3 
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